One fundamental task of wireless sensor networks (WSNs) is to save sensor power, and try to prolong the lifetime of WSNs. Traditional routing protocols are almost based on homogeneous WSNs, all sensors are use single hop or multi-hop to transmit data to base station, which lead to overload sensors next to base station, thus appear energy hole and made WSN outwork. In this paper, we use a new novel mobile collector's mobile strategy method to prolong network lifetime, and reduce hot-spot effect around base station. We propose the routing method can effectively balance the network sensors energy depletion, more save energy and longer whole network lifetime compare to LEACH.
Introduction
In traditional wireless sensor deployments, nodes usually depend on single hop and multi-hop forwarding mechanism to complete the data collection. When a sensor node is far away from the base station, the data will be forwarded to the neighboring nodes of the base station [1] . However, at this time, nodes close to the base station have to take on more data forwarding work and prone to the energy hole, shortening the life cycle of the entire network.
To solve this problem, we can use the method of introduction of mobile elements [2] , we can also use the network node clustering method. Mobile element move in node deployment region and forward the data from node to base station [3, 4] . In this paper, we combine the clustering and mobile elements (mobile collector) methods to ease the nodes workload within the hot zone, which near the base station can early death due to excessive energy consumption, thus extending the life cycle of the network.
Network Model
Network assumed as follows: 1) The radius of all the sensor nodes and base station are located within a circular area of R, the base station located in the center of the circle and remain stationary, and once after the deployment.
2) All sensor nodes are evenly distributed, and relatively independent of each node has a duplicate identifier (ID).
3) The sensor nodes based on whether their monitoring event occurred or not, in the two states. If sensitive event does not occur then in the sleeping state, otherwise active.
4) The maximum transmission distance of every sensor node is 0 d , and is also the upper limit. It can be free to adjust the transmission distance.
5) Mobile collector has the rechargeable energy features and equipped with the GPS function with self-positioning move.
Network clustering process and analysis

A. Clustering of sensor nodes in the network
Clustering method provides an effective way to extend the life cycle of wireless sensor networks. Traditional clustering protocol, such as LEACH, it use of two techniques: the random election of cluster head and the periodic replacement of the cluster head. Consider of non-clusters, the network node generated data to be transmitted directly to the base station shown in Figure 1 . In the sub-cluster case, the nodes in the network will send data to the cluster head node belongs, and then the cluster head collecting data integration to send to the base station shown in Figure 2 .
Base station
Sensor node Figure 1 . Wireless Sensor Network without cluster, sensor nodes send data direct to basestation.
Sensor node Cluster head Figure 2 . Wireless Sensor Network with cluster, sensor nodes send data to cluster heads, and then cluster heads send data to basestation.
This article is also based on clustering methods, known as LEACH. In the LEACH algorithm cluster head election phase, the node randomly generates a value between 0 and 1, and compare with the network of the current round threshold if less than it then be the cluster head. ( ) T n is calculated as follows [5] :
Where P is the ratio of the cluster head node, r is the current round and G is not yet act as a cluster head node collection in the remaining 1 P round. Use this threshold to ensure that each node can act as a cluster head in 1 P round. In this case, each node becomes the cluster head probability is the same, so this method of clustering is uniform clustering method. Then we have taken a non-uniform clustering. B Non-uniform clustering process Uniform clustering conditions compared to the cluster head away from the base station deplete their energy more easily. Inspired, we asked the uneven clustering, so that the number of cluster head located near a base station is more than the number of cluster head away from the base station, thus consider the distance factor. We have changed the original LEACH cluster head election mechanism, the node to be elected as cluster head node when it randomly generated value bigger than the threshold value, in the contrary, not elected. Nodes generate random values are between 0 and 1, then the threshold formula ( ) T n as following shown:
Parameters similar to LEACH, only threshold ( ) T n will decrease with the increase of the number of rounds r , then increases the node which not elected as cluster head to be become the cluster head 's probability, just the opposite with the LEACH clustering mechanisms. Next, more specific description of non-uniform clustering process.
The distance of the farthest node from the base station in the circular area marked as max d , the distance nearest from the base station node labeled min d , all nodes within a circular area named the set S, one node, such as i-nodes labeled i S , apparently i S S ∈ . The distance between Node i S and the base station is labeled (
d − , then we based on the idea that add nodes at the base station near the cluster head number, and put forward a distance factor cluster head election mechanism, lead the node near by the base station to become cluster head's probability higher than the node far away from the base station, which will increase the number of nodes near the base station to be cluster head, then the uneven clustering threshold formula is as follows:
Which c is the regulator and its value between 0 and 1, can regulate the ratio of cluster head number which nearly to the base station and remote to base stations. From this formula we can be seen, when a node within the network such as the node i S from the base station closer, then the value of ( T n is, then the node randomly generated value between 0 and 1, higher than the threshold's probability is greater, thus ensuring the higher probability of node which closer to the base station to become the cluster head node, and the smaller the farther away from the base station.
Non-uniform cluster-based Mobile data collector routing protocol
Previously proposed clustering protocol are based isomorphism sensor networks, this paper introduces a new heterogeneous nodes, called a mobile data collector. It equipped with GPS and has enough energy to support the function to be able to free movement. The introduction of the mobile data collector aims to ease the hot zone near the base station, and avoid the region of the energy hole that lead to network failure.
Transmission energy consumption of nodes in the network using the first wireless model, where node through the amplifier before the energy consumed with the transmission units of the packet is the same as that to accept the energy consumed by the unit packets, is assumed to elec E , then the
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sender needs to send data out, and is bound to the amplifier with the signal amplification, their energy consumption using the following formula: 
Among them, elec E stand for the energy consumption which node sending unit data packet, fs E , mp E is the amplification factor of the amplifier. When the inter-node transmission distance d < 0 d , use a free transfer model, on the contrary, the use of multi-path attenuation model. When node receives the K-unit data packet, for example, it receives energy consumption formula is as follows:
Cluster head that far away from the base station collects the information within the cluster after data aggregation. It could adopt any one of the two transmission ways, and the multi-path attenuation model of energy consumption is much higher than the free-transfer model. Cluster head selected lower energy consumption of the free transmission in data transmission through multi-hop transmission way, then send data to cluster head nearby the base station, and the cluster head near the base station finished data integration, then sent data to the base station. Therefore, close to the base station cluster head needs to take on more data forwarding tasks, compared to the cluster head energy consumption away from the base station used quickly this time. For this reason, we have introduced a mobile collector which is responsible for monitoring the base station. Near the cluster head establishment phase and data transmission phase will move the mobile device to the cluster head with a relatively small energy in each round. As Figure 3 shows.
Base station Cluster head
Mobile collector Figure 3 . Mobile collector move to cluster head, which with least energy.
When the sensor network runs after a certain number of rounds, near the base stations cluster head that residual energy disparities. For example, if we consider A, B, C, D are cluster head, and located near a base station, and the A cluster head energy is minimum. Then the mobile collector is moved to the vicinity of the A cluster head, and take on the task of the cluster head A. This process is described as follows: 1) First, determine the area close to the base station. Assume that the entire circular area of radius is R; the near-station factor namedα , it value is between 0 and 1, through the base station to adjust it. Then established near the station's area radius is 0 * R R α = . 2) Next, is the cluster head election process, after the cluster head establishment phase, cluster head sending the established information to the base station. Once the base station receives the information then broadcast cluster head request information with radius 0 R , and once cluster head receives the information, then sends the remaining energy and the ID to their base station.
3) After the base station receives information from the cluster head, found the lowest energy cluster head corresponding to the ID by comparing, and then sends this ID to the mobile collector, once mobile collector receives the ID, by using the GPS positioning function, help mobile collector move to the ID corresponding to the cluster head's adjacent.
Due to unequal cluster head of energy near the base station, with the start of each round, the moving position of the mobile collector are not the same. With time goes, the path of the mobile collector approximated around the concentricity of the base station likes circular trajectory as show in Figure 3 .
Therefore, those cluster head that far from the base station using a multi-hop than the single hop data transmission to the base station with more energy efficient. After several rounds, these cluster head energy inequality nearby the base station, the mobile collector receives the ID number of the cluster head and compare with residual energy, brush to select a relatively small energy cluster head, and then rely on GPS functionality to move around it. Since at the beginning of each round the location of the mobile collection are not the same, but in general, with the passage of time, the mobile collector moves around the base station path will be similar to the concentric track as 
Conclusion and Analysis
Through the above analysis, we can see that the Non-uniform cluster-based Mobile data collector protocol is superior to traditional clustering protocol, better to alleviate hot zone problem near the base station, thereby extending the life of the network.
